

























• 3D Print Tech Demo
• Qualification/Inspection 
of On-orbit Parts using 
Optical Scanner
• Additive Mfctr. Facility 
(AMF)
• In-space Plastic 
Feedstock Recycling












































on ISS Tech 
Demo 
• NIAC Contour 
Crafting
• NIAC Printable 
Spacecraft

































• In-space Recycler 
Demo
• Integrated Facility 
Systems for 
stronger types of 
extrusion materials 
for multiple uses 














• Provision some   
feedstock
• Evolve to utilizing 
in situ materials 
(natural resources, 
synthetic biology)
• Product: Ability to 
produce multiple 
spares, parts, tools, 
etc. “living off the 
land”





• Utilize in situ 
resources for 
feedstock 
• Build various items 
from multiple types 
of materials (metal, 
plastic, composite, 
ceramic, etc.) 
• Product: Fab Lab 
providing self-
sustainment  at 
remote destination











Ground & Parabolic 
centric:
• Multiple FDM Zero-













































































































































































































































Design for Additive 
Manufacturing 
Process





property and microstructure 
test articles



































Image: Courtesy of Dr. 
Jessica Koehne 
(NASA/ARC) Illustration of a lunar 
habitat, constructed 
using the Moon's soil 
and a 3D printer. 
Credit: Foster+Partners 
Astronauts will perform 
repairs on tools, 
components, and 
structures in space 
using structured light 
scanning to create 
digital model of damage 
and AM technologies 
such as 3D Print and 
metallic manufacturing 
technologies (e.g.        
E-beam welding, 
ultrasonic welding, 




parts in space is a 
desirable capability for 
large structures, high 
strength requirement 
components (greater 
than nonmetallics or 
composites can offer), 
and repairs. NASA is 
evaluating various 




The combination of 
3D Print coupled with 
Printable Electronics 
enables on-orbit 

























• AMF SBIR Phase 2E – next gen printer to incorporated lessons‐learned 
from 3D Print Tech Demo & additional capabilities. 
• Xhab “Design of a Carbon‐fiber/FDM Spacecraft Structural Fabrication 
System”
• Additive Repair Testing (JSC)
• Automation & Sensor Development (LaRC)
• Printable Electronics (MSFC, ARC, JPL)
• Additive Construction Project (GCD & CoE) Additive Repair
In‐space Recycler 
Tech Demo
SBIR 
Testing & 
Dev
Utilization CataloguePost‐flight Analyses
Verification & Certification
Additive Construction
(GCD w/CoE)
3D Printing in Space Challenge
In‐space Manufacturing Summary
18
• In‐space Manufacturing offers:
• Dramatic paradigm shift in the development and creation of space architectures
• Efficiency gain and risk reduction for low Earth orbit and deep space exploration
• New paradigms for maintenance, repair, and logistics will lead to sustainable, affordable supply 
chain model.
• In‐space Manufacturing Vision established which serves as input to Agency Technical Areas 
and Roadmap for Exploration
• TRL advancement to application‐based capabilities evolve rapidly due to leveraging of 
significant ground‐based technology developments, process characterization, and material 
properties databases
• NASA‐unique Investments are required primarily in applying the technologies to microgravity 
environment.
• We must do the foundational work – it is the critical path for taking these technologies 
from lab curiosities to institutionalized capabilities. 
• Characterize, Certify, Institutionalize, Design for AM
• Ideally, ISS US Lab rack or partial rack space should be identified for In‐space 
Manufacturing utilization in order to continue technology development of a suite of 
capabilities required for exploration missions, as well as commercialization on ISS.
In order to provide meaningful impacts to Exploration Technology needs, the ISM 
Initiative Must Begin to Influence Exploration Systems Design Now.
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